Mentalising (otherwise known as 'theory of mind') involves a special process that is adapted for predicting and explaining the behavior of others (targets) based on inferences about targets' beliefs and character. The current research investigated how well participants made inferences about an especially apposite aspect of character, empathy. Participants were invited to make inferences of self-rated empathy after watching or listening to an unfamiliar target for a few seconds telling a scripted joke (or answering questions about him/herself or reading aloud a paragraph of promotional material). Across three studies participants were good at identifying targets with low and high self-rated empathy but not good at identifying those who are average. Such inferences, especially of high self-rated empathy, seemed to be based mainly on clues in the target's behavior, presented either in a video, a still photograph or in an audio track. However, participants were not as effective in guessing which targets had low or average self-rated empathy from a still photograph showing a neutral pose or from an audio track. We conclude with discussion of the scope and the adaptive value of this inferential ability.
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judge what another person might be thinking and feeling in a brief unstructured dyadic interaction (e.g., Ickes, Stinson, Bissonnette & Garcia, 1990; Ickes, 2003, for a review; Hall & Mast, 2007) ; they can infer the affect of a target while observing the target talking about an autobiographical event (Zaki, Bolger, & Ochsner, 2008; 2009) ; they can guess fairly well what occurred to a target after viewing a video lasting only a few seconds of the target reacting in a real-life scenario (Cassidy, Ropar, Mitchell & Chapman, 2013; 2015; Pillai, Sheppard, & Mitchell, 2012; Pillai et al., 2014) .
It seems people are adept in explaining behavior by making inferences about the situation that elicits a state of empathy in a target. For example, on seeing the target's reaction (presented in a short silent video), perceivers could guess that he or she was listening to someone recounting their difficult day (and not listening to someone telling a joke, paying a compliment or being rude; Pillai et al., 2012) . Note that different targets experiencing exactly the same situation reacted in various ways and yet perceivers were nevertheless able to infer that a range of reactions were caused by the same situation. It seems perceivers understand that different people behave in different ways in a given situation, implying that they might understand that how one reacts depends not just on the situation but also on the personality of the target. This background study therefore leads us to ask how accurately perceivers can guess aspects of personality, such as empathy, from a brief sample of behavior.
Empathy is experienced as a state induced by various situations, and the capacity to have this experience varies between people as an empathic disposition that reflects relatively consistent characteristic patterns of behavior and thought pertaining to empathy (Zhou, Valiente & Eisenberg, 2003; Rumble, Van Lange & Parks, 2010) . Research has well documented people's ability to infer traits based on limited information about their behavior:
Perceivers spontaneously, routinely and rapidly make trait inferences in the absence of any 6 CAN WE SENSE EMPATHY? prompting or cuing when trying to explain or predict the behavior of others (e.g., Winter & Uleman, 1984; Todorov & Uleman, 2004; McCarthy & Skowronski, 2011) . Moreover, by watching the gait of a person, perceivers could swiftly make a reliable trait judgment (Thoresen et al., 2012) ; by either viewing a short video when a target was performing a trivial activity, such as reading a standard weather forecast (Borkenau & Liebler, 1993) , telling a joke, or singing a song (Borkenau et al., 2004) or having a get-acquainted conversation with others (Carney et al., 2007) , perceivers could quickly guess some dimensions of the big-five traits of the target. The evidence thus converges in suggesting that facial expressions and behavioral manners (including speech) offer clues about mental states and psychological dispositions, and it seems that observers are effectively able to perceive and interpret this information.
Adopting an accuracy-oriented method (Funder, 1995; Funder, 2012 , for a review),
where judgments of traits about others are compared with a criterion of accuracy (such as self-report ratings), the current study asked perceivers to guess the target's self-rated empathy, allowing us to compare perceiver inferences against an objective criterion. Because traits give rise to fleeting patterns of behavior that transcend time and specific situations (Funder, 1991) , we extracted 'thin slices' (occupying less than five minutes -Ambady, Bernieri & Richeson, 2000) from ongoing behavior. The zero-acquaintance procedure, where the perceiver is asked to judge a target's psychological traits neither with acquaintance nor prior knowledge (Norman & Goldberg, 1966; Albright et al., 1988) , was used to ensure that perceivers made a judgment of empathy on the basis of the presented thin slices of behavior rather than any prior knowledge of the target.
Because of its wide application and putative reliability and validity (Lawrence, Shaw, Baker, Baron-Cohen, & David, 2004) , this study adopts the 'empathy quotient' (EQ) scale, developed by Baron-Cohen and Wheelwright (2004) , to measure self-rated empathy. The EQ issued with a script of the joke and the screen test. All were individually videoed in a quiet laboratory with the camera mounted on a tripod placed approximately 1.2 meters away to record the target's face and the top part of their body. The researcher sat opposite to the target but out of view of the camera. Unknown to the target, the camera automatically began recording as soon as the target entered the room. (Subsequently, all targets were fully debriefed and gave written informed consent to use the videos for research purposes.) Once inside the laboratory, after the target read some information (including an information sheet, a script of the joke, a script of the screen test and a consent form), the researcher began with a brief conversation in which she asked a series of questions (and wrote down the responses) about the target's name, age, what course they were enrolled on, where they were from and so on. The conversation lasted approximately two minutes. The camera was then ostensibly switched to 'record mode' and the target was invited to read out the joke to the camera. After a pause of about one minute the target was then invited to read aloud a verbatim script of the screen test.
Following a short break for a couple of minutes, the target was asked to fill in the EQ questionnaire, whose scores ranged from 19 to 61 (M = 37.96, SD = 10.19). A score in the range of 0-32 is low EQ and 12 targets were in this category, 33-52 is average and 31 targets 9 CAN WE SENSE EMPATHY?
were in this category, 53-63 is above average and 4 targets were in this category, and 64-80 is high but no targets were in this category (Baron-Cohen, 2012) . In order to maintain four categories, we split the 'average' category into two ranging from 33 to 41 (20 targets) and 42 to 52 (11 targets), and combined the 'above average' and 'high' categories into one range from 53 to 80. We re-label these four categories as Scale 1 (12 targets, 6 males), Scale 2 (20 targets, 10 males), Scale 3 (11 targets, 5 males) and Scale 4 (4 targets, 3 males), where Scale 1 is lowest EQ and Scale 4 is highest EQ.
Three separate video clips were made for each target. In the Joke and the Screen Test Scenario, each video clip began when the target started the task and ended about two seconds after the target completed reading the script. The average duration of the video clips was 30.87s (SD = 2.56; ranging from 24s to 35s) for the Conversation, 8.94s (SD = 1.36; ranging from 7s to 12s) for the Joke and 29.36s for the Screen Test (SD = 4.48; ranging from 22s to 42s). Because the raw filming of the Conversation actually lasted around two minutes, we extracted 30-second clips from either the beginning (15 targets selected at random), the middle (16 targets selected at random) or the end (16 targets selected at random). For all three scenarios videos were edited to show active speaking parts from the target.
Procedure
Perceivers were tested individually and began by completing the EQ questionnaire, which took approximately 10 minutes. After completion they were told that the questionnaire measures empathizing and then were given an EQ information sheet containing brief definitions about empathy and the EQ as well as the meanings of the four EQ ranges:
"The questionnaire you completed is called the Empathy Quotient (EQ), which measures empathy. Empathy is the ability to understand what another person might be 11 CAN WE SENSE EMPATHY? one-way ANOVA. Independent-samples t tests did not reveal a gender difference in the EQ scores of the targets or the perceivers.
Three separate groups of perceivers rated the EQ of each of the 47 targets. Hence, each target had three mean ratings of EQ scores from perceivers who watched the conversation, perceivers who watched the target tell a joke and perceivers who watched the target do a screen test. The intercorrelations between these three sets of scores were high: r = .67 between Joke and Screen Test, r = .62 between Joke and Conversation and r = .68 between Screen Test and Conversation (p <. 001 in all cases). Hence, irrespective of how accurate perceivers were in their judgments (see below), at least it seems that samples of target behavior across three scenarios led to rather consistent ratings of EQ by the perceivers.
Main analysis -Guessing the EQ of the target
To begin, two EQ scores were coded for each target: their true self-rated EQ score (M =2.15, SD =. 91) and their mean estimated score (M =2.55, SD =. 38) as rated by a total of 90 perceivers (perceiver ratings were combined across the three scenarios). This yielded a weak but significant value (r =. 29, p <. 05) that is only partially informative because it tells us nothing about whether target EQs in one part of the EQ scale were easier to perceive than in another part of the scale. To illuminate that matter, a different kind of analysis was adopted, as explained below.
Inspection of the data revealed that base rates in perceivers' judgments of the targets' EQ varied widely across the four scales. As shown in Table 1 and Table 2 , it was common for perceivers to judge that targets were in the middle two scales but less common for them to guess that targets were in the two extreme scales in each condition across the three studies.
Because perceivers frequently judged targets to be in the middle scales, in absolute terms
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there were a fairly large number of "correct" judgments. If giving such a correct judgment served as the index of accuracy, then we would have a false impression that perceivers were good at guessing which targets were in the middle scales. Given that signal detection theory (SDT) allows an assessment of accuracy and sensitivity that is immune to response bias (the tendency to select one category more frequently than another; Stanislaw & Todorov, 1999; Macmillan, 2002; Macmillan & Creelman, 2005) , it is widely applied to measure performance across various tasks, including those that employ multi-way forced choice procedures (Macmillan, 2002; Macmillan & Creelman, 2005) , as illustrated in the following examples: SDT has been used to examine accuracy in mental state inferences (Pillai et al., 2012; 2014) , eyewitness's identification of suspects (Clark, 2012), recognition of suicide tendency (Kleiman & Rule, 2013) , diagnostic decisions more generally (Swets, Dawes, & Monahan, 2000) and optimal decision making (Lynn & Barrett, 2014).
Following published guidelines on calculating SDT (Macmillan, 2002; Macmillan & Creelman, 2005) , a correct judgment that a target belonged to a particular EQ scale counted as a 'hit' while an incorrect judgment that a target belonged to the same EQ scale counted as a false alarm; the accuracy for identifying each EQ scale over a total of 47 trials was then calculated as a single value for each perceiver in the form of d-prime (d'). Following Macmillan and Creelman (2005) , the hit and false alarm calculations were corrected by adding 0.5 when there were either no hits or no false alarms; d' is then calculated by
subtracting the z-score of the false alarm rate from the z-score of the hit rate (d' = Z (hit rate) -Z (false alarm rate) where function Z (p), 0 ≤ p ≤1). Table 3 displays the means of the hit rates, false alarm rates and mean d-prime (Md') in each category of the four-point scale in each condition, along with the t values of the onesample t tests of each Md' where the comparison value is zero: If perceivers were unable to detect targets in any particular EQ scale ranges, this would yield a Md' of zero for that scale.
According to the one-sample t tests shown in Table 3 , perceivers were not uniformly effective in guessing EQ in each EQ scale: Perceivers made systematically correct judgments (indicated by Md' well above zero) in the cases of low (Scale 1) and high (Scale 4) EQ, while in all but one case (Scale 2 in the Joke scenario) there was no evidence of systematic judging for targets who were in the middle of the EQ range (Scales 2 and 3). Figure 1 demonstrates three U-shaped curvilinear trends associated with the three scenarios that reflect the pattern of t test results. To examine whether the perceivers differed across scales and scenarios in guessing EQ, a 3 × 4 mixed design ANOVA was computed, with the 3 scenarios as the betweensubjects factor and the 4 EQ scales as the within-subjects factor; the dependent variable was d' 1 . There was a main effect associated with the scales, F (3, 261) = 53.08, p < .001, Cohen's f = 1.33, an interaction between Scale and Scenario, F (6, 261) = 3.01, p = .007, Cohen's f = .32, but no main effect of scenario, F (2, 87) = 2.66, p = .076.
Simple-effects analyses for the interaction between Scale and Scenario revealed two things. First, there were significant differences in judgmental accuracy among the four scales between Scales 2 and 3 and confirmed higher Md' in Scales 1 and 4 compared with Scales 2 and 3 in each of the three scenarios: In the Conversation Scenario, Md' in Scale 1 was greater than that in Scale 2, p = .029; Md' in Scale 4 was greater than in Scales 1, 2 and 3, ps < .001;
in the Joke Scenario, Md' in Scale 1 was greater than in Scales 2 and 3, ps ≤ .004, and Md' in Scale 4 was greater than in Scales 1, 2 and 3, ps ≤ .003; in the Screen Test Scenario, Md' in Scale 1 was greater than in Scale 2 (p = .01) and Scale 3 (p = .004) while Md' in Scale 4 was greater than in Scales 2 and 3, p ≤ .002.
Second, there was a significant difference among the three scenarios only in Scale 2 (F (2, 87) = 3.15, p = .048, Cohen's f = .32) and Scale 4 (F (2, 87) = 4.93, p = .009, Cohen's f = .41). As we see from Table 3 and Figure 1 , in Scale 2 Md' was lower in the Joke Scenario than in the other two scenarios, and Md' in Scale 4 was lower in the Screen Test than in the other scenarios; these descriptive results were confirmed by post hoc LSD tests: For Scale 2, Md' in the Joke was lower than that in the Conversation (p = .029) and in the Screen Test (p = .037); for Scale 4, Md' in Screen Test was lower than in the Conversation (p = .006) and in the Screen Test (p = .01).
In summary, perceivers made systemically accurate judgments of the targets' EQs in different situations after watching a short video. They were especially good at identifying those who had extreme EQ but not so good in guessing those who had average EQ. Generally, perceivers performed better in Scale 4 in the Conversation and Joke Scenarios than in the Screen Test Scenario, and performed worse in Scale 2 in the Joke Scenario than in the other scenarios.
Why did perceivers fail to identify targets within Scales 2 and 3? Is this an artifact in the way Scale 2 and Scale 3 were derived from but a single EQ category or does it genuinely reflect perceivers' limitations in recognizing targets who were average in self-rated empathy?
As reported in the method section, in order to maintain a four-point scale, we split the original average EQ scale into Scale 2 and Scale 3; is there a possibility that such subcategorization has no psychological value and that perceivers are thus unable to make a distinction (between Scale 2 and Scale 3) that does not really exist? If this explanation is correct, then perceivers should be able to detect average EQ if we combined Scale 2 and Scale 3 to make a single average EQ scale. To examine this possibility, we counted the number of hits and false alarms in Scales 2 and 3 combined and used these to calculate d' for a composite Scale 2 and 3. The hits and false alarms for the two extreme scales were not affected and thus the values of d' for Scales 1 and 4 remained. The combined Md' was -.12, (SD = .71), a value that was not significantly above zero, t (89) = -1.60, p = .11.
Is it possible that the U-shaped trends in Figure 1 (and in the other figures) are an artifact of a 'range effect'? The dependent variable represented the number of times the perceiver guessed correctly (for example, accurately judging that the target was in EQ Category 1) weighted by the number of times the target used a given EQ category in error (a false alarm, such as judging that the target was in EQ category 1 when in fact he or she was in a different EQ category). Arguably, there were more opportunities for such false alarms when judging EQ in Scales 2 and 3 than when judging EQ Scales 1 and 4. When judging EQ Scale 1, for example, there is only one adjacent category (Scale 2) but when judging EQ Scale 3, for example, there are two adjacent categories (Scale 2 and Scale 4). Hence, the probability of a false alarm might be higher in the two middle EQ categories than in the two outer EQ categories. This could artifactually lead to the value of Md' being lower for the 16 CAN WE SENSE EMPATHY? middle categories than for the outer categories, thus giving rise to a spurious U-shaped function. We addressed this matter by statistically adjusting the four scales such that the opportunity for making false alarms was equalized and then we repeated all the analyses. The false alarm rate of judgments on each EQ scale was confined to cases where correct responses would have been the neighboring EQ scale (or the mean number of times the correct response would have been one or other of the two neighboring EQ scales in the case of Scales 2 and 3). The same U-shaped trends emerged even with these adjusted false alarm rates. This was true not only in the current study but also in the other studies reported in this article. It seems, then, that perceivers were limited in guessing the EQ of targets who were average in self-rated empathy and that the data indeed formed a U-shaped pattern.
Study 2
Based on the results of Study 1, it is tempting to conclude that watching a sample of behavior spanning just a few seconds is sufficient for the perceiver to estimate the target's EQ; they were especially effective in identifying targets who were either low or high in selfrated empathy. Perhaps identifying people at the extremes of trait continua is particularly adaptive: People who are average by definition behave according to situational norms while those who are not average do not, in which case predicting behavior depends on the perceiver's ability to take into consideration the target's traits. If it is the case that perceivers are especially sensitive to targets located at the extremes of self-rated empathy, then the Ushaped trend should emerge robustly in subsequent experiments, and this was tested in Studies 2 and 3.
Another purpose of Study 2 was to cast light on how perceivers inferred the level of empathy of the targets. Specifically, could perceivers make accurate assessments even after viewing still photographs of the targets? It seems fair to assume that the target's behavior 17 CAN WE SENSE EMPATHY? reveals their self-rated empathy and a still photograph of the target may not convey enough about their behavior for perceivers to make accurate inferences. Alternatively, does a still image of the target in any pose, even a neutral pose, provide sufficient information to identify high and low EQ? Recent research (Kramer & Ward, 2010; Jones, Kramer & Ward, 2012) suggests that people can identify high from low trait values in some personality dimensions after viewing a target's neutral pose for a few seconds and it might therefore be possible that perceivers in our Study 1 made accurate judgments of EQ based only on the appearance of the targets instead of any behavioral cues. Alternatively, is it that, for example, a photograph capturing the apex of the target's expression as he or she delivers the punch line of a joke uniquely revealed those who had high and low EQ? If the former, then perceivers should perform well in identifying targets with high and low EQ whether the still photograph was at a point when the target delivered the punch line or at an earlier point in the video when we might suppose the target was less expressive. If the latter, then perceivers should be able to identify cases of high and low EQ on condition that the still picture was at a point when the punch line was delivered but not at any other point. The purpose of Study 2 was to clarify this matter.
Method

Participants
Sixty students (33 males) between 18 years and 25 years old (M = 21 years) were recruited from Monash University Sunway campus. Perceivers were randomly assigned to two groups of 30 to view an array of photographs under one or other condition as explained below. After completing the task, the perceivers were asked whether they had previously seen any of the targets in the pictures and all reported that they had not.
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Materials and procedure
Because similar patterns of results emerged from the three scenarios used in Study 1 and because perceiver ratings of target EQ correlated strongly across the three scenarios, we used only the joke scenario in Study 2 for simplicity and in the interest of demonstrating how accurately perceivers perform with minimal information (the Joke videos were much shorter than those for the other two scenarios). From each target, two photographs were extracted in which the target was either at the beginning of reading the joke or at the end of the joke (the punch line). These are labelled the 'first photograph condition' and the 'last photograph condition.' Each photograph was trimmed to standardize the size using the software Windows Movie Maker. To match the endurance of the joke videos shown in Study 1, the photographs in each condition appeared for 9 seconds. All the picture stimuli were displayed in full colour on a laptop using PsychoPy. Generally, the procedure was similar to that in Study 1.
Results and discussion
Preliminary analysis
The perceivers assigned to the first photograph condition had a mean EQ of 38.17 (SD = 10.73, ranging from 19 to 54) while those assigned to the last photograph condition had a mean of 35.13 (SD = 8.90, ranging from 18 to 54). Independent-samples t tests did not reveal any differences between the mean EQs of the targets and the perceivers and neither was there any evidence of difference between the two groups of perceivers in their mean EQ scores. An independent-samples t test suggested female perceivers had higher EQ than male perceivers, t (58) = 3.21, p = .002.
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The procedure of coding based on signal detection was the same as that used in Study 1. Table 4 presents the means of the hit rates, false alarm rates and Md' in each category of the four-point scale in each condition, and t values of one-sample t tests for each Md'. As we see in Table 4 and Figure 2 , perceivers were above chance in identifying targets with high EQ (Scale 4) in the first photograph condition and above chance in guessing both low (Scale 1) and high EQ (Scale 4) in the last photograph condition. Simple effects analyses for the interaction between Scale and Condition revealed the following. First, a significant effect associated with the four EQ scales was found in each condition: First Photograph Condition: F (3, 87) = 6.39, p = .001, Cohen's f = .46; Last Photograph Condition: F (3, 87) = 17.87, p < .001, Cohen's f = .77. Post hoc LSD analyses in the first photograph condition revealed better performance in Scale 4 than in Scale 1 (p = .045), Scale 2 (p = .001) and Scale 3 (p = .001) but there was no difference among Scales 1, 2 and 3. Post hoc LSD tests for the last photograph condition confirmed greater accuracy in Scales 1 and 4 as opposed to Scales 2 and 3 (ps < .001), and there was no evidence of difference in Md' between Scales 1 and 4; nor was there any evidence of difference between Scales 2 and 3. Second, as shown in Table 4 and Figure 2 , the Md' in Scale 1 was higher in 20 CAN WE SENSE EMPATHY? the last photograph condition than in the first photograph condition, t (58) = 3.26, p = .002; there was no difference between the two conditions in Scales 2, 3 and 4.
In summary, the results in the last photograph condition in Study 2 replicated the same U-shaped pattern found in Study 1. However, the evidence for such a U-shaped pattern was not compelling for the first photograph condition and in particular perceivers did not perform well in guessing which targets had low EQ. It seems therefore that information from the target's delivery of the punch line of the joke was sufficient for perceivers to infer high and low EQ; a photograph where the target was less expressive, merely reading text before he or she reached the punch line, apparently was not sufficient for perceivers to guess low EQ.
Study 3
The previous two studies demonstrated perceivers' ability in inferring target self-rated empathy on the basis of visual behavior cues. Would perceivers also be able to identify who has high EQ and who has low EQ after listening to the target talking for a few seconds?
Previous studies have indicated that people can sometimes predict others' daily behaviors after hearing fragments of sound unobtrusively recording their daily lives (Holleran, Mehl, & Levitt, 2009; Mehl, Gosling & Pennebaker, 2006) ; people can also infer others' emotions while hearing them relating their life experiences (Zaki et al., 2009 ). If the talking does not relate to an individual's personal life but is merely reading aloud a few lines, as in the case of the Joke Scenario, would perceivers be able to make an accurate judgment of the EQ of the target?
Study 3 thus presented a new condition in which perceivers could only hear the soundtrack of the Joke Scenario. Does being able to perceive EQ depend on having visual access to the target or is auditory evidence sufficient? Some researchers have suggested that
CAN WE SENSE EMPATHY?
The perceivers' average EQ was 38.63 in the Video Only Condition (SD = 8.30, ranging from 22 to 54) and 36.60 in the Audio Only Condition (SD = 9.11, ranging from 22 to 54). Independent-samples t tests did not show any differences between the average EQs of the targets and the perceivers and neither was there any evidence of difference between the two groups of perceivers in their average EQ scores. An independent-samples t test suggested female perceivers had higher EQ than male perceivers, t (58) = 3.61, p = .001. Table 5 displays the means of the hit rates, false alarm rates and Md' in each category of the four-point scale in each condition, and t values of one-sample t tests for each Md'. Table 5 suggests that perceivers made systematically correct judgments in the case of low (Scale 1) and high (Scale 4) EQ in the Video Only Condition, while in the Audio Only Condition perceivers systemically estimated the EQ of targets only in the case of high EQ (Scale 4). There was no evidence of perceivers effectively estimating the EQ of targets who were in the middle categories (Scales 2 and 3). As shown in Figure 3 , only Md' values in the Video Only Condition yielded a distinct U-shaped curve. To examine whether the perceivers performed differently across scales and conditions in judging EQ, a 2 × 4 mixed design ANOVA was conducted, with the two conditions (Video -Audio) as the between-subjects factor, and the four EQ scales as the within-subjects factor; the dependent variable was d'. There was a main effect associated with the scales, F (3, 174) = 35.52, p < .001, Cohen's f = 1.08, a main effect of Condition, F (1, 58) = 9.25, p = .004,
Main analysis -Guessing the EQ of the target
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Cohen's f = .56, and an interaction between Scale and Condition, F (3, 174) = 6.96, p = .004
Cohen's f = .48.
Simple-effects analyses for the interaction between Scale and Condition revealed two things. First, as with the previous studies, there were significant differences among the four scales and this trend was evident for each condition: Video Only Condition, F (3, 87) = 26.51, Only Condition (ps < .001). Second, as demonstrated in Table 5 and Figure 3 , the Md' value in Scale 1 was much higher in the Video Only Condition than in the Audio Only Condition, and an independent-samples t test offered confirmation, t (58) = 5.85, p < .001; there was no difference in Scale 4 between the Video and Audio Conditions.
To summarize, Study 3 provided new evidence of perceivers' ability to make judgments of self-rated empathy: Perceivers also systematically identified targets with high EQ (but not with low or middle EQ) on merely listening to the target's voice for about 9 seconds as he or she read aloud a joke. Evidently, perceivers stood a better chance of estimating EQ in the Video Only Condition, especially when the target's EQ was low.
How could perceivers form accurate first impressions of self-rated empathy even if they only heard a soundtrack spanning less than ten seconds? In the Audio Only Condition, the content of the verbal information was merely several lines of a joke. Hence, there was no possibility for perceivers to obtain information about the life of the targets in making judgments of EQ; instead, the only available information was the target's voice characteristics like tone, pitch, as well as mannerisms, such as laughing. Nevertheless, on hearing the soundtrack, perceivers performed as well as in the Video Only Condition when 24 CAN WE SENSE EMPATHY? judging targets with high EQ. These results suggest that visual information is not the only channel perceivers utilize in making psychological inferences, and auditory cues can also play a key role in forming an accurate first impression of self-rated empathy, especially in the case of high empathy.
General Discussion
The three studies collectively demonstrate that perceivers can detect self-rated empathy after observing targets for a few seconds in a video, in a photograph or after hearing their voice telling a brief joke. Previous studies on mentalising have shown that people are capable of identifying empathic states of another person based on a brief sample of behavior, for example, making inferences of the contents of thoughts, feelings and emotions that another person experienced (e.g., Ickes, et al., 1990; Ickes, 2003; Hall & Mast, 2007; Zaki et al., 2008; 2009) and guessing that a target was listening to another person relating an empathic story (Pillai, et al., 2012) . The present study has extended these findings by showing people's success in inferring empathy as measured by the EQ questionnaire.
Previous studies have indicated that an empathic disposition could be more or less revealed in empathy-related behavior, such as facial expressions, bodily movements and vocalizations (Zhou, et al., 2003; Stueber, 2013) . The current research suggests that an observer can interpret these cues (e.g., a smiling face after delivering the punch line of a joke) to determine a target's self-rated empathy, especially targets who had high or low levels of empathy; perceivers were not effective in identifying targets who were average. Although perceivers often judged that targets were in the middle range of self-rated empathy, such judgments were frequently incorrect, suggesting that participants were not effective in discerning who is and who is not 'average' in their level of empathy. This could either be 25 CAN WE SENSE EMPATHY? because they have a poor concept of average empathy or it could be that despite having a good concept they are nevertheless ineffective in recognizing average empathy.
The data thus formed a striking U-shaped trend in which participants were successful in identifying those at the extremes of the empathy continuum but not effective in detecting those in the middle. This pattern emerged consistently and robustly across different samples of target behavior (telling a joke, having a conversation or doing a screen test) and across different forms of presentation (seeing a video or seeing a photograph of the target's behavior).
Compared with the average, targets who had extreme EQ might emit clear and more noticeable indicators of behavior, such as a smiling face, peculiar bodily movements or unique vocal characteristics. This is consistent with the finding that participants were not as effective in guessing empathy from a still photo of the target at the beginning of telling a joke as they were with a photo that captures the behavior of the target -at least for targets with low self-rated empathy. Interestingly, though, high levels of empathy might be evident even in a target's neutral pose, as suggested by the results of Study 2, and in this respect our findings add to those reported by Kramer and colleagues (Kramer & Ward, 2010; Jones et al., 2012) . While hearing the target is not necessary to identify high and low self-rated empathy, it is nevertheless legitimate to enquire whether hearing the target is sufficient to identify high and low empathy. The results of Study 3 create a distinctive pattern in showing that hearing the target's voice is sufficient for recognizing those with high self-rated empathy but not for identifying those with low self-rated empathy. Perhaps the signs of low empathy are more accessible in the visible aspects of the target's behavior than in the target's speech.
Even if those with low and high self-rated empathy did not give any more clues to observers about their empathic status, compared with those with average self-rated empathy,
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perceivers might nevertheless be especially well adapted to detecting high and low empathy.
Researchers have argued that a capacity for empathy is associated with moral development (e.g., Hoffman, 2000) ; moreover, a capacity for empathy predicts people's prosocial behaviors, such as altruism (Hoffman, 1984; Eisenberg & Fabes, 1990; Batson, 1991 ), helping (Batson, O'Quin, Fultz, Vanderplas, & Isen, 1983 and cooperation (Rumble et al., 2010) . Presumably, it is useful to know not only who is and who is not empathic but also to know about the morality of people we encounter. Taking these factors into consideration, perhaps it is plausible to suppose that it is very adaptive to recognize swiftly and efficiently those who are either strong or weak in empathizing.
Most research into mindreading has focused on mental states associated with situations and behavioral norms rather than on inferring personality traits (e.g., Andrews, 2008) . In real life presumably people perform a synthesis of what they expect as normal behavior in a given situation and what they expect from an individual with an extreme trait.
People who are average or normal in their traits behave according to situational norms -this is what it means to be normal. Those who are at the extremes of trait continua do not behave according to situational norms and their behavior can only be predicted or explained if one takes into consideration their traits. As far as predicting or explaining behavior is concerned, then, it is especially important to be sensitive to targets who have extreme traits; targets with normal traits behave according to situational norms such that traits do not require much consideration. This could explain why perceivers in our studies were relatively accurate in detecting targets with high or low EQ (but not those with average EQ).
In short, situational norms and the effects of traits probably interact in giving rise to behavior (e.g., Shinner, 2009; Funder, 2006) , and accurate mentalising will only be possible
if the participant can process such an interaction. A priority for future research will be to investigate participants' ability to process this interaction when mindreading.
Footnote 1 We repeated all of the analyses after coding the dependent variable differently, based on the percentage that the perceiver judged a particular EQ category correctly compared with judgments that the category was used incorrectly. We call this system of coding 'percentage correct.' This is calculated as follows in relation to a participant's score for any given EQ scale: (Number of hits + number of correct rejections) ÷ (number of targets + number of distracters). This system of coding, like signal detection theory, yields a single value to represent the perceivers' performance across multiple trials in their ability to identify targets that belong to a particular EQ category whilst also taking into account any bias (for example, bias to judge that targets are located in the middle EQ scales). Signal detection theory does exactly the same in principle except that it yields normalized values such that systematic performance corrected for bias is indicated by values that are significantly greater than zero.
In short, signal detection theory is an appropriate form of coding but even if there were any lingering doubt then at least we can offer the reassurance that the same pattern of data emerges when using a different coding procedure. .38
Figure captions
(.59) t 3.90** .07 .60 7.49** 3.87** -3.10* -.106 6.34** 3.13* -.10 -1.24 3.60** Note: S1, S2, S3, S4 = Scale 1, Scale 2, Scale 3, and Scale 4. Three groups (n = 30 in each) of perceivers viewed targets in one of three scenarios (Conversation, Joke, Screen Test). *.p < .01, **. p ≤ .001; two-tailed. .58
CAN WE SENSE EMPATHY?
(.56) t 7.29** -2.51* -.1.38 7.69** -.57 -1.28 -1.05 5.70** Note: Two groups (n = 30 in each group) of perceivers each viewed targets in one of two conditions (Video, Audio); *. p < .05, **. p < .001, two-tailed. 
